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This study aims to estimate a urban heat island potential distribution based on the land-use types using
Landsat TM(1100 LST August 2004) and AWS data in Daegu. The heat island potential is defined as a differ-
ence between surface temperature and air-temperature at each place. The study area was selected as about 900k
square including Daegu metropolitan area. Land-use data obtained by dividing all of Daegu metropolitan area in-
to t-km-square three types of maps were prepared in the 1960s, 1970s and 2000s respectively. Land-use types
were classified into 5 categories. Forest and farm lands have been reduced at a wide range during 40 years.

Most of those changed into urban area.

The heat island potential distribution presented a striking contrasts according to land-use types. For example,
the heat island potential of urban area was higher than 10°C in comparison to those of water or paddy rice

areas.

Key Words : Heat island potential, Landsat TM, Land-use

m4>rﬂ,_>ilm L)
°JENPIiJZ‘.'LIrEi2m&£—L1mR

St o rir o

_4

1.4 & Ao oA AW 58 453 o
A7 TASe) Ago] Furgo] =x9 2 @ AAGY FdopRAe] FLAUL ofABE
Ao A B oA Aule Z7tE Qs £Ay] % FAYE FEEY S EAZEF =
o) 453ha, mAd aUEds ngsd ne 2 IAA AW
AEW 22 4 Az wAstE 2AX Y9 e 53 2o 4ol IR BE
IFH bl G B gt E AsH gAz  YIARE °l%6}°4 chrgEEZ Y A
e a g £A71e9 Ao . ux 2 FEE HAle EUAGH AdY &2 &9
Aol Mg, ¥FEEs 789 dAFEFY  E 1T X8 AXWLEF vuddq B
Z71, FERAs 42 gad e 24 7% A TEF @A ga2ve AL UG
o As 2 AF wWEde =7 59 oy ae W FHEAY, A R =& IFF FAY
BgHoz dojd Adolt?, 2¥AW fevtet  SEE VIS A9 27 238 %2 v
o dEAS o] TUEF mAdA Yetus & HY A7 AFH e A7EA S Aol
Asede] daozs ALHdE AF Edy  HI s w9e @XE dHEy, #HEs
7k A8 Hole AEWe 2ol F2 7)dsp  TRUE 0T ool A A= &
F 9" old e @ FHARE B TAR
Corresponfiing Aqthor : Hae-Dong Kim, Department of Earth S "Y1 9 ojARES EITUER o]FoA
Conservation, Keimyung University, Daegu 704-701, Korea AT TREY EA BN §A ‘3-_:17,‘;]0]-

Phone: +82-53-580-5930

E-mail: khd@kmu.ac.kr A dAE ke LS AFE 5+ Q¥ oat

AR



4 A =4
M oEdE EAY dE93E e EX oL
02 ARHLTASY 35 geofsta, olE 9
A 5 e S Fgste AHsteof g
Exo]l&E7t EAEAE vH & e 7t
Ae HAFgHoR HItely] el dEY FHEFY
gt A= A 1994‘4 o] °§ 1 ¥ 914 (Heat Island
Potential : HIP)olgtE A& Aotat v 9. 4
AEddol —7‘—01%‘1 "]7}50}01] UeltE 723

AEWLEY FFA o2 Ao =d, Aus
99 diatel HE EX daid xxHEe Wi}
oo exo nXE d3e Frhss shte A
E2A olggm A,

A4 oz SAUeE zad A A4
o EAALE 7I5AHT Aol $AH A
Fo] t)d HjHs} o] Folx =] AL 23
Ag Ay $4S FRWILoR AF I
1257 YA o5 9uis)
aﬂ4”%\1aqzrla%ﬂﬁ

b ool

i
ok

(<)
r_r.

2,

X

2 L

(L
st
R

n
>
o o

g8 AL

He ohpAsE oes

ob
tio

ox

ot
i

A > o g g o> OI'J

ﬂﬂim;mwmiﬂ

APl M= Landsat TMALEE o] &3l o
o NgH 25 FAHSL, diFAYGA A
A7 BEZAEEEH L VA8 E o]
of Exjo]8Ee mE GNYYAS &G
cokge gie] 2 40d 7 O]TOVJ E o]

Hsts 2Aste] T8k e mE 4
Ao H3lang FAsH

2. A% g W

21 474

A9 F7|H EXolER WMEE FAEHY]
At A= NYPEARE o] &35t EA oL
To] }E AEHLTE 20049 89 89 1100LST
Ao #29 Landsat TM A8 & A48t Abst

_19.

ok oo {1 oo 2 -

M

rl_ﬂ. o

ATk Fhol ARHAN thr] Fo2 itsE &
dol ¢ Mz FAE Astd HPA
g R A AxE AEr)dusg(Fig.

De 712A8E o] &3tATt. old 7ol A
TEd oA 1NAY Ve 22T, F52 24m/s
2 Uehth ol 22 Al 8 A1 H
FAAA ol 7| eHFUY 3LITEG o3t
Egvh EXol &= FATRAAS AT glof
M BLg 7122 A9 EXol§ @3] JHF <

=
=

66

Latitude

1}‘83 12E‘35 121'34 12645 1285 12855 lﬁg 12885 1287 12875 1288
Longitude

Fig. 1. Location of AWS in Daegu. The thick solid-line
shows boundary of Daegu. The numbers are
index of sites: 1. Dowon, 2. Gamsam, 3.
Hwawon, 4 Keimyung, 5. Pyungri, 6. Sadebugo,
7. Suseong, 8. Chilgok, 9. Namgu. 10. Daegu
weather station.
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Table 2. Landsat TM thermal band calibration

constants

Constant K1 K2

Unit
Landsat-5 TM

Kelvin
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Fig. 2. Land-use change between in circa 1963(a), 1975(b) and in circa 2002(c).
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Table 3. Land-use alteration during recent 40 years
in Daegu(%)

1963 1975 2002
28 25 23
lakes, river, streams (59) (53) (48)
100 89.8 814
63.7 63.6 59.1
mixed woodland (1348) (1344) (1251)
: 100 99.7 92.8
16 34 12.1
crop/mixed farming (34) (72) (257)
100 211.8 755.9
29.9 26.8 16.5
Irrigated crop (633) (568) (349)
100 89.7 55.1
2.0 3.7 100
urban and built up (42) (79) (211)
100 188 502
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Fig. 3. Distribution of surface temperature estimated
by using Landsat TM data at 1100LST on
August 8th, 2004.
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Fig. 4. Temperature of each area.
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Agricultural and water side.
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Table 4. HIP calculated by using the surface temper—
ature estimated by Landsat TM data and
the surface air temperatures observed from
the automatic urban weather observation

system

Class temngtfi:: ¢y | HIP (©)
Water 26.5 -45
Forest Land 225 -92
Industrial Land 35 41
Commercial Store Land 32.3 14
Residential Land 33 2.1
Agricultural Land 24.6 -6.4
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